



FOR THE PVRPOSES OF INFORMATION ONLY 

Codes used lo identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 


AM 

Arrn€nia 

GB 

United Kingdom 

MW 

Malawi 

AT 

Austria 

GE 

Georgia 

MX 

Mexico 

AU 

Ausiralia 

GN 

Guinea 

NE 

Niger 

BB 

Barbados 

GR 

Greece 

NL 

Netherlands 

BE 

Belgium 

HU 

Hungary 

NO 

Norway 

BF 

Burkina Faso 

IE 

Ireland 

NZ 

New Zealand 

BG 

Bulgaria 

IT 

Italy 

PL 

Poland 

BJ 

Benin 

JP 

J^an 

PT 

Portugal 

BR 

Brazil 

KE 

Kenya 

RO 

Romania 

BY 

Belarus 

KG 

Kyrgystan 

RU 

Russian Federation 

CA 

Canada 

KP 

Democratic People's Republic 

$D 

Sudan 

CF 

Central African Republic 


of Korea 

SE 

Sweden 

CG 

Congo 

KR 

Republic of Korea 

SG 

Singapore 

CH 

Switzerland 

KZ 

Kazakhstan 

SI 

Slovenia 

Cl 

COtc d’Ivoire 

LI 

Liechtenstein 

SK 

Slovakia 

CM 

Cameroon 

LK 

Sri Lanka 

SN 

Senegal 

CN 

China 

LR 

Liberia 

sz 

Swaziland 

cs 

Czechoslovakia 

LT 

Lithuania 

TD 

Chad 

cz 

Czech Republic 

LU 

Luxembourg 

TG 

Togo 

DE 

Germany 

LV 

Latvia 

TJ 

Tajikistan 

DK 

Denmark 

MC 

Monaco 

TT 

Trinidad and Tobago 

EE 

Estonia 

MD 

Republic of Moldova 

UA 

Ukraine 

E$ 

Spain 

MG 

Madagascar 

UG 

Uganda 

FI 

Finland 

ML 

Mali 

US 

United States of America 

FR 

France 

MN 

Mongolia 

UZ 

Uzbekistan 

GA 

Gabon 

MR 

Mauritania 

VN 

Viet Nam 



wo 9m.in4 


PCT/US96/19486 


1 

CATHETER HUB ANCHORING DEVICE 


Field of the Invention 

The present invention relates to catheters and more 
particularly to a catheter having one or more lumens 
5 therein and an integral anchoring mechanism along the hub 
member of the catheter to facilitate suturing and removal 
of the catheter from the body of the patient. 

Background of the Invention 

Single or multiple lumen catheters are well known in 
10 the medical field and are widely used in medical procedures 
such as hemodialysis or other procedures wherein it is 
desirable to inject or remove fluids through one or more 
lumens of the catheter. For example, in hemodialysis it is 
desirable to remove blood from a vein or other vessel of a 
15 patient through a first lumen of a catheter while returning 
a corresponding amount of dialyzed blood to the patient 
through another lumen of the catheter. In certain 
situations, it may also be desirable to have a third lumen 
extending through the catheter to allow a medication to be 
20 injected therethrough without interfering with the 
operation of the first or second lumens. 

The currently available single or multiple lumen 
catheters typically include a distal section having a tip 
member thereon; an elongate body portion which extends 
25 proximally from the tip portion; a catheter hub or hub 
member on the proximal end of the body portion; and one or 
more extension members which are used to inject and/or 
remove fluids from the catheter. Additionally, if the 
catheter is intended to be used for longer term therapy, 
3 0 such as in long term dialysis applications in excess of 
thirty days, the body portion of the catheter may also 
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include a cuff thereon to allow the tissue of the patient 
to grow into the cuff. The growth of the tissue into the 
cuff of the longer term catheter helps to seal the catheter 
tunnel tract and also stabilizes the catheter in the body 
of the patient. The hub member of the catheter is 
frequently sutured to the body of a patient to minimize the 
movement or migration of the catheter in the catheter 
tunnel tract of the patient and secondarily to inhibit 
movement of the distal end of the catheter in the blood 
vessel of the patient once the catheter has been inserted 
to the desired position. 

Various catheter hub designs have been used to 
facilitate the attachment of the catheter to the body of 
the patient. These designs may be grouped generally into 
designs which allow the physician to wrap the suture 
through the skin of the patient and around the catheter 
hub; designs which provide tab members which enable the 
physician to pass the suture through the skin of the 
pstient and the tab member or designs which allow both. 

In catheters which are intended to be used in a 
patient for relatively long periods of time, the hub member 
functions as a temporary method of limiting the movement of 
the catheter while tissue is allowed to grow into a cuff 
member which is located on the catheter body. With the 
longer term catheters, a physician may remove the suture 
from around the hub member approximately one week after the 
catheter was implanted into the patient so that the 
catheter is retained in the desired position by the tissue 
of the patient which has grown into the cuff in the 
catheter tunnel tract. In short and long term catheters, 
it is occasionally necessary for the physician to 
reposition the catheter or remove the catheter from the 
body of the patient; therefore, it is desirable to provide 
an attachment mechanism which provides secure and flexible 
attachment of the catheter to the body of the patient while 
allowing for the easy removal of the catheter from the body 
of the patient when necessary. Although the prior hub 
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member designs which allow the physician to wrap the suture 
around the hub member of the catheter are simple to use, 
these designs have the disadvantage that the suture has a 
tendency to pull out of the skin of the patient if the 
5 patient moves excessively or accidentally bumps the 
proximal portion of the catheter. With these designs, the 
suture may also damage the hub member if the suture is 
wrapped or tied too tightly around the hub member. 
Additionally, it is more likely that the physician may 
10 accidentally cut or nick the hub member of this design 
while attempting to secure the catheter to the skin of the 
patient or during removal or repositioning of the catheter 
member than with other hub member designs. Another 
disadvantage to this type of hub member design is that 
15 inconsistent hub rotation forces may arise depending on the 
how tightly the suture is tied around the hub member . 

In the catheter hub member designs which allow the 
physician to wrap the suture through tab members, the 
suture is threaded through the skin of the patient and then 
20 through the openings in the tab members. The ends of the 
suture are then tied together to secure the tab member and 
catheter to the patient. In this type of design, it is 
important that the tab members have sufficient flexibility 
to allow the tab members to flex in response to movement of 
25 the patient in order to avoid tearing the suture from the 
skin of the patient or irritating the patient at the suture 
location. Another consideration in this type of hub member 
design is that the tab members must have sufficient 
strength to prevent the suture from cutting the tab members 
30 and pulling out of the tab members. Additionally, it is 
important to have openings in the tab members which are 
sufficiently large to allow the physician to easily pass 
the suture through the opening in the tab member at the end 
of the placement procedure. Finally, it is important for 
the hub member design to allow for the easy and rapid 
removal of the sutures from the tab and hub members and the 
body of the patient. Various commercially available 


35 
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catheter hub member designs of the type described above are 
shown in Figures 1-6, none of which meet all of the 
preferred characteristics for a hub member. 

The hub member of the present invention meets the 
preferred characteristics and overcomes the disadvantages 
described above by providing loop members which have an 
increased relative flexibility while providing an enlarged 
opening to allow for suturing between the hub member and 
the loop member . The loop member of the present invention 
still maintains the structural strength necessary to 
prevent to suture from tearing through the loop members if 
the patient moves excessively and provides sufficient 
flexibility to accommodate normal movement of a patient 
without tearing the skin of the patient. 

The loop members of the present invention are also 
designed to be easily cut off flush with the side of the 
catheter once the tissue of the patient has grown into the 
cuff on the body portion of the long term catheter while 
minimizing the likelihood that the catheter body or hub 
member will be nicked or cut during removal of the loop 
members . 

In one form of the present invention, the loop members 
are also designed to be rotatable with respect to the body 
of the catheter in short term catheters to allow the 
catheter to be easily rotated or repositioned with respect 
to the skin of the patient while minimizing the likelihood 
that the catheter body or hub member will be nicked or cut 
during rotation or repositioning of the loop members. 


Summary of the Present Invention 

The present invention is directed to an improved 
design for securing the hub member of the catheter to the 
body of a patient. This design, when used properly, 
reduces migration and movement of the catheter relative to 
the catheter tunnel tract of the catheter in the skin of 
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the patient and minimizes the likelihood that the suture 
will be torn from the skin of the patient during normal 
patient movement. Additionally, the securement points or 
loop members are spaced apart from the catheter body and 
5 hub member to reduce the likelihood that the catheter body 
and/or hub member will be damaged during the placement, 
repositioning and removal procedures. 

In one form of the present invention, the hub member 
is preferably formed of a flexible or elastomeric material 
10 such as a silicone or similar material and includes a 
tubular shaped member having a pair of generally loop 
shaped members which may be formed of a material which is 
similar to the material of the tubular member. The loop 
members preferably extend laterally from the sides of the 
15 tubular member and are preferably formed or otherwise 
bonded or affixed as part of the tubular member- The 
tubular member and loop members may also be formed as a 
separate or integral part of the hub member of the 
catheter. The cross sectional and inner and outer diameter 
20 dimensions of the tubular member and loop members may be 
readily modified to form loop members having the desired 
design features such as moderate stiffness, increased cut 
resistance and increased patient comfort. 

In an alternate form of the hub member of the present 
25 invention, the tubular member and loop members are 
preferably rotatable with respect to the body of the 
catheter. In this embodiment, the tubular member may be 
rotatable with respect to the hub member and body portion 
of the catheter while the longitudinal and/or lateral 
30 positioning of the tubular member with respect to the 
catheter body is maintained by receiving a portion of the 
tubular member in a groove and recess or similar feature on 
the hub member and tubular member. 

The hub member of the present invention is preferably 
3 5 used with a single or multiple lumen catheter such as a 
dual or triple lumen catheter which may be used for 
infusion, apheresis and/or hemodialysis treatments of the 
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patient. The catheter may also preferably include at least 
one generally D-shaped lumen therein. If the hub member is 
used with an infusion, apheresis and/or hemodialysis 
catheter the body portion of the catheter preferably 
5 includes a blood return or first lumen which extends 
between the proximal end of the body portion of the 

catheter and a distal opening on the catheter tip which is 
located at the distal end of the catheter. The intake or 
secondary lumen of this type of catheter preferably extends 
10 between the proximal end of the body portion of the 

catheter and a side opening which is preferably located 
along the distal portion of the catheter and is generally 
proximal to the catheter tip. 

An object of the present invention is to provide a hub 
15 member which includes a tubular member having a pair of 

loop members thereon to provide improved flexibility 

between the secured catheter and the skin of the patient 
while limiting movement of the catheter relative to the 
catheter tunnel tract and/or exit site. 

20 Another object of the present invention is to provide 

a hub member having a pair of loop members thereon which 
are shaped and oriented with respect to the hub member to 
allow for the easy removal of the loop members from the hub 
member to enable the easy detachment of the hub member from 
25 the skin of the patient. 

Yet another object of the present invention is to 
provide enlarged openings between the tubular member and 
the loop members of the hub member to allow for the easy 
passage of the suture therethrough as the hub member is 
30 attached to the body of the patient. 

Yet another object of the present invention is to 
provide a hub member having flexible loop members extending 
laterally therefrom to minimize the likelihood of the 
suture being torn from the skin of the patient during 
35 normal movement of the patient. 

Yet another object of the present invention is to 
provide enlarged openings between the tubular member and 
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the loop members of the hub member to minimize the bulk and 
weight of the hub member. 


Brief Description of the Drawings 

Figure 1 is an elevated partial side view of a prior 
5 art catheter wherein the hub member is sutured to the skin 
of the patient; 

Figure 2 is an elevated partial side view of a prior 
art catheter wherein the hub member includes a 
circumferential groove member thereon and is adapted to be 
10 sutured directly to the skin of the patient; 

Figure 3 is an elevated partial side view of a prior 
art catheter wherein the hub member includes an integral 
suture wing formed thereon and the suture wing is adapted 
to be sutured to the skin of the patient; 

15 Figure 4 is an elevated partial side view of a prior 

art catheter wherein the hub member is rotatable about the 
body portion of the catheter and includes a separate suture 
wing thereon and the suture wing is adapted to be sutured 
to the skin of the patient; 

20 Figure 5 is an elevated partial side view of a prior 

art catheter wherein the hub member includes a tubular 
member having an integral suture wing thereon attachable to 
the hub member and the suture wing is adapted to be sutured 
to the skin of the patient and the tubular member is 
25 adapted to be sutured in the closed position around the hub 
member ; 

Figure 6 is an elevated partial side view of a prior 
art catheter wherein the hub member includes a tubular 
member having an integral suture wing thereon and the 
30 tubular member is adapted to be folded about the body 
portion of the catheter and the folded suture wing is 
adapted to be sutured to the skin of the patient; 
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Figure 7 is an elevated side view of a round catheter 
having an embodiment of the catheter hub member of the 
present invention thereon; 

Figure 8 is an enlarged side view of the catheter of 
the embodiment shown in Figure 7 showing the preferred 
embodiment of the catheter hub member of the present 
invention; 

Figure 9 is a cross-sectional view of the catheter hub 
member embodiment shown in Figure 7 taken generally along 
lines 9-9 of Figure 8; 

Figure 10 is a longitudinal cross-sectional view of 
the catheter hub member embodiment shown in Figure 7 taken 
generally along lines 10-10 of Figure 9; 

Figure 11 is an elevated side view of an alternate 
embodiment of the catheter and hub member of the present 
invention thereon; 

Figure 12 is an enlarged side view of the catheter of 
the embodiment shown in Figure 11 showing an alternate 
embodiment of the catheter hub member of the present 
invention; 

Figure 13 is a cross-sectional view of the catheter 
hub member shown in Figure 11 taken generally along lines 
13-13 of Figure 12; 

Figure 14 is a longitudinal cross-sectional view of 
the catheter hub member shown in Figure li taken generally 
along lines 14-14 of Figure 12; 

Figure 15 is an elevated side view of an alternate 
embodiment of the catheter and hub member of the present 
invention; 

Figure 16 is an enlarged side view of the catheter hub 
member of Figure 15; 

Figure 17 is an enlarged cross sectional view of the 
catheter hub member shown in Figure 15 taken generally 
along lines 17-17 of Figure 16; 

Figure 18 is an elevated side view of an alternate 
embodiment of the catheter and hub member of the present 
invention ; 
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Figure 19 is an elevated side view of an alternate 
embodiment of the catheter and hub member of the present 
invention ; 

Figure 2 0 is an elevated side view of an alternate 
5 embodiment of the catheter and hub member of the present 
invention wherein the loop members are shown in a relaxed, 
non-extended position; and 

Figure 21 is an elevated side view of the alternate 
embodiment of the catheter and hub member shown in Figure 
10 20 wherein the loop members are shown in a stretched and 

extended position. 

Description of the Preferred Embodiments 

As shown in the drawings, a generally preferred form 
of the overall catheter assembly iO of the present 
15 invention is generally similar to the multiple lumen 
catheters shown in U.S. Patent No. 5,403,291 granted to 
Abrahamson on April 4, 1995 and which is commonly owned 

with the present invention. The catheter assembly 10 shown 
in Figures 7-10 generally includes an elongate body portion 
20 12 having a round cross-section with a tip member on the 

distal end thereof and a Y-shaped connector or hub member 
16 on the proximal end thereof. As shown in Figure 7, the 
catheter assembly 10 of the present embodiment preferably 
includes a cuff member 12 on the body portion 12 and is 
25 particularly useful for long term use; i.e., implantation 
in excess of thirty days. As shown in Figure 7, the 
proximal end of the hub member 16 includes extension 
members 18. and 20 thereon. As used herein, the term 
"proximal" is intended to refer to the end or portion of a 
30 member which is normally oriented or positioned away from 
the patient while the term "distal" refers to the end or 
portion of a member in use which is nearest to the patient. 
Although a preferred form of the present invention is 
described herein with respect to multiple lumen catheters, 
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it is intended that the present invention may also be used 
with nearly any catheter having one of more lumens therein 
including catheters used for infusion, apheresis, 
angiographic or diagnostic procedures. 

The body portion 12 may be of nearly any cross- 
sectional form including the round shape of the preferred 
embodiment (Figure 9) or the generally oval cross-sectional 
shape shown in Figure 13. The body portion 12 of the 
catheter assembly 10 is preferably hollow except for a 
septum 22 which divides the interior of the elongate member 
into two or more lumens which are preferably lumens that 
are identified as 24. and 2 ^ and are generally parallel to 
each other. The lumens of the preferred embodiment may be 
formed by a generally flat, longitudinal septum, with each 
lumen, 24 and 26, having a generally D-shaped cross 
section. As illustrated by the arrows in Figure 8, the 
lumen 24 is preferably the blood intake or arterial lumen, 
and the lumen 26 is preferably the blood return or venous 
lumen when the catheter assembly is used for dialysis or 
similar procedures which utilize high volume fluid flow 
rates . 

As shown in Figure 7, the distal end of the catheter 
assembly 10 includes a tip member 14 which may be partially 
formed by a stepped section 22 and a blunt end 29. The 
blood return lumen 26 extends longitudinally all the way 
through the body portion 12 and tip member 14 of the 
catheter assembly 10 so that it forms a distal opening 2.8 
on the blunt end 29 of the tip member 14. The preferred 
cross-sectional shape of the lumen 26 is generally 
maintained as a D-shaped cross-sectional shape throughout 
the body portion 12 and the tip member 14 to open at the 
distal opening 28 although the cross-sectional shape of the 
lumen 26 may be transitioned to a circular cross-section in 
the tip member 14 or other shape as desired. The cross- 
sectional diameter of the distal opening 28 is preferably 
maximized so that the blood return lumen 26 may not require 
a side opening therein. In order to provide longitudinal 
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spacing between the distal openings of the two lumens 24 
and 26, the blood intake lumen 24 is terminated at side 
opening 10 in the stepped section 27 of the sidewall of the 
catheter. 

5 At the proximal end portion of the body portion 12 of 

the catheter 10, the two D- shaped lumens 24 and 26 are 
connected to the hub member 16 which is described in more 
detail herein. The hub member 16 generally consists of a 
tubular member 32, which is adapted to surround a portion of 
10 the lumens of the catheter at the intersection of the body 
portion 12 of the catheter assembly 10 and the extension 
members 18 and 20. A pair of connectors 37 _ and 38 
interconnect the proximal end of the body portion 12 with 
the distal end of the extension members 18 and 2 0 to 
15 provide continuous flow communication through the hub 
member 16. In the present embodiment, the connectors 37 
and 38; the proximal end of the body portion 12; the distal 
end of the extension members 18 and 20 are then glued or 
otherwise bonded together and surrounded by the tubular 
20 member 32. 

A pair of preferably resilient loop shaped members 34 
and 3 ^ extend from the sides of the tubular member 32. In 
the embodiment shown in Figures 7-10, the loop members 34 
and 36 are preferably integral with and attached to the 
25 tubular member 32 to form enlarged openings between the 
loop members 34 and 36, respectively and the tubular body 
32 to provide enlarged securement areas £0 on each side of 
the tubular body 32. As shown, the securement areas 40 of 
the present embodiment are preferably generally U-shaped 
30 and have an area which is significantly greater than the 
cross-sectional area of the loop shaped members 34 and 36. 
The enlarged securement areas 40 of the present invention 
provide one of the fundamental differences between the 
present invention and the prior art hub members or suture 
3 5 wings shown in Figures 1-6. In the preferred form of the 
present embodiment, the area of the securement area is 
preferably more than twice the cross-sectional area of the 
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loop members 34 and 36 and more preferably nearly three, 
and most preferably, four times the cross-sectional area of 
the loop members 34 and 36. Additionally, the respective 
comparisons may also be preferably directed to average 
5 cross-sectional diameter of the loop members 34 and 36 such 
that the cross-sectional diameter of the loop members 34 
and 36 may be varied if desired. 

Additionally, each of the loop members 34 and 36 
preferably extend laterally from the tubular member 32 a 
10 distance which is approximately equal to the outer diameter 
of the tubular member 32 to minimize the likelihood that 
the tubular member 32 or the body portion of the catheter 
assembly 10 will be nicked or damaged during insertion, use 
or removal. For example, in one embodiment of the present 
15 invention, the cross sectional diameter of the loop members 
34 and 3 6 are about one-half of the diameter of the 
securement area 40 while the external diameter of the 
tubular member 32 is approximately equal to the diameter of 
the securement area 40. As shown in Figure 9, the loop 
20 members 34 and 36 are preferably formed as solid members to 
increase the rigidity thereof. Alternately, it is 
anticipated that the loop members 34 and 36 may be formed 
as hollow members to increase the flexibility thereof. 
Additionally, the loop members 34 and 36 may alternately 
25 have cross sectional shapes other than the circular shapes 
shown generally in Figures 8 and ll without adversely 
affecting the function thereof. 

The extension members 18 and 20 are connected to 
conventional tubes leading to a dialysis unit (not shown) , 
30 and include a pair of clamp members 42 and 4J. for 
controlling the flow of fluids through the blood intake and 
return lumens 24 and 26. The extension members 18 and 20 
are preferably soft and flexible so that they may be 
manipulated as needed and also easily closed by the 
35 pressure of the clamps 42 and 44. As shown in Figure 7, 
the preferred form of the extension members 18 and 20 is 
generally straight although a pre-curved or bent 
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configuration may be used to facilitate the positioning of 
the extension members 18 and 20 flat against the body of 
the patient when the catheter assembly 10 is inserted 
therein. A pair of luer connectors 4J. and £5 are inserted 
5 onto the proximal end of the extension members 18 and 2 0 to 
serve as a means for coupling the proximal ends of the 
extension members 18 and 2 0 to a plurality of flexible 
tubes (not shown) which lead to the extracorporeal or 
hemodialysis treatment unit. 

10 As shown in Figures 11-14, a modified hub member ^ in 

accordance with the present invention may also be used on 
single or multiple lumen catheters; including a double 
lumen catheter assembly 52 of the type shown and described 
herein. As with the embodiment described above and shown 
15 in Figures 7-10, the hub member 50 of the present 
embodiment is adapted for use on nearly any catheter 
although it is preferably used on longer term catheters 
such as hemodialysis or apheresis catheters. Like numbers 
have been added to like members which are more fully 
20 described above. In this embodiment, the catheter assembly 
52 includes a septum 54 of nearly any shape which separates 
first and second lumens, 56 and 58,/ respectively. In this 
embodiment, the cross-sectional shape of the body portion 
12 of the catheter assembly 52 is preferably oval. 
25 Additionally, the cross-sectional shape of the lumens 56 
and 58 are preferably circular. 

The catheter assembly 52 of this embodiment generally 
includes an elongate body portion 12 having a tip member 14 
on the distal end thereof and a Y-shaped connector or hub 
30 member 16 on the proximal end thereof. As shown in Figure 
11, the catheter assembly 52 of the present embodiment also 
preferably includes cuff member 17 on the body portion 12 
and is particularly useful for long term use; i.e., 
implantation in excess of thirty days. As shown in Figure 
35 11, the proximal end of the hub member 16 includes 

extension members 18 and 20 thereon. 
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As shown in Figure 11, the distal end of the catheter 
assembly 52 includes a tip member 14 which may be partially 
formed by a stepped section 27 and a blunt end 29. The 
second lumen 58 extends longitudinally all the way through 
5 the body portion 12 and tip member 14 of the catheter 
assembly 10 so that it forms a distal opening 2 8 on the 
blunt end 29 of the tip member 14. The preferred cross- 
sectional shape of the second lumen 58 is generally 
maintained as a round cross-sectional shape throughout the 
10 body portion 12 and the tip member 14 to open at the distal 
opening 28. The cross-sectional diameter of the distal 
opening 28 is preferably maximized so that the second lumen 
58 may not require a side opening therein. In order to 
provide longitudinal spacing between the distal openings of 
15 the two lumens 56 and 58, the first lumen 56 is terminated 
at side opening 3 0 in the stepped section 27 of the 
sidewall of the catheter. 

At the proximal end portion of the body portion 12 of 
the catheter assembly 52, the two round lumens 56 and 58 
20 are connected to the hub member 50 which is described in 
more detail herein. The hub member 50 generally consists 
of a tubular member 32 which is adapted to surround a 
portion of the lumens of the catheter at the intersection 
of the body portion 12 of the catheter assembly 52 and the 
25 extension members 18 and 20. A pair of connectors 37 and 
38 interconnect the proximal end of the body portion 12 
with the distal end of the extension members 18 and 20 to 
provide continuous flow communication through the hub 
member 50. In the present embodiment, the connectors 37 
30 and 38; the proximal end of the body portion 12; the distal 
end of the extension members 18 and 20 are then glued or 
otherwise bonded together and surrounded by the tubular 
member 32. 

As with the prior embodiment, a pair of preferably 
35 resilient loop shaped members 34 and 36 extend from the 
sides of the tubular member 32. In the embodiment shown in 
Figures 11-14, the loop members 34 and 36 are preferably 
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integral with and attached to the tubular member 32 to form 
enlarged openings between the loop members 34 and 36, 
respectively and the tubular body 32 to provide enlarged 
securement areas 40 on each side of the hub member 50. As 
5 shown, the securement areas 40 of the present embodiment 
are preferably generally U-shaped and have an area which is 
significantly greater than the cross-sectional area of the 
loop shaped members 34 and 36. The enlarged securement 
areas 40 of the present embodiment provide one of the 
10 fundamental differences between the present invention and 
the prior art hub members or suture wings shown in Figures 
1-6. In the preferred form of the present embodiment, the 
area of the securement area is preferably more than twice 
the cross-sectional area of the loop members 34 and 36 and 
15 more preferably nearly three, and most preferably, four 
times the cross-sectional area of the loop members 34 and 
36. 

Additionally, each of the loop members 34 and 36 
preferably extend laterally from the tubular member 32 a 
20 distance which is greater than the outer lateral diameter 
of the tubular member 32 to minimize the likelihood that 
the tubular member 32 or the body portion of the catheter 
assembly 52 will be nicked or damaged during insertion, use 
or removal. For example, in one embodiment of the present 
25 invention, the cross sectional diameter of the loop members 
34 and 36 are about one-half of the diameter of the 
securement area 40 while the external diameter of the 
tubular member 32 is approximately equal to or slightly 
greater than the diameter of the securement area 40. As 
30 shown in Figure 13, the loop members 34 and 3 6 are 
preferably formed as solid members to increase the rigidity 
thereof . 

As with the prior embodiment, the extension members 18 
and 20 are connected to conventional tubes leading to a 
35 dialysis unit (not shown) , and include a pair of clamp 
members 42 and 44 for controlling the flow of fluids 
through the blood intake and return lumens 24 and 26. The 
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extension members 18 and 20 are preferably soft and 
flexible so that they may be manipulated as needed and also 
easily closed by the pressure of the clamps 42 and 44. As 
shown in Figure 11, the preferred form of the extension 
5 members 18 and 20 is generally straight although a 
pre-curved or bent configuration may be used to facilitate 
the positioning of the extension members 18 and 20 flat 
against the body of the patient when the catheter assembly 
10 is inserted therein. A pair of luer connectors 43 and 
10 4 5 are inserted onto the proximal end of the extension 

members 18 and 20 to serve as a means for coupling the 
proximal ends of the extension members 18 and 20 to a 
plurality of flexible tubes (not shown) which lead to the 
extracorporeal or hemodialysis treatment unit. 

15 As shown in Figures 15-17, a modified hub member 20 in 

accordance with the present invention may also be used on 
single or multiple lumen catheters; including a double 
lumen catheter assembly 12 . of the type shown and described 
herein. The hub member 70 of the present embodiment is 
20 adapted for use on nearly any catheter although it is 
preferably used on shorter term catheters such as infusion 
or central venous access catheters. Like numbers have been 
added to like members which are more fully described above. 
In this embodiment, the catheter assembly 72 includes a 
25 septum 74. which separates first and second lumens, 26 and 
13 ., respectively. In this embodiment, the cross-sectional 
shape of the body portion 12 of the catheter assembly 72 is 
preferably round and the cross-sectional shape of the 
lumens 76 and 78 are preferably generally D-shaped. 

3 0 At the distal end of the catheter assembly 10, the 

exterior surface of the body portion 12 merges into a tip 
member 80 which may be a smoothly tapered conical member. 
On the inside of the body portion 12, the second lumen 78 
extends longitudinally all the way through the tip member 
35 80, bending slightly as it passes through the tip member 80 

so that it opens at distal opening 28 near the center of 
the distal end of the tip member 80. Within the tip member 
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80 the preferred cross-sectional shape of the lumen 78 
gradually changes from D-shaped at the proximal end of the 
tip member 80 to circular cross-sectional shape at the 
distal end of the tip member 80 at the distal opening 28. 

5 The cross-sectional diameter of the distal opening 28 is 
preferably maximized so that a side opening is preferably 
not required. In order to provide longitudinal spacing 
between the distal openings of the two lumens 76 and 78, 
the first lumen 76 is terminated at a side opening 30 in 
10 the sidewall of the body portion 12 of the catheter 
assembly 72. 

At the proximal end portion of the body portion 12 of 
the catheter assembly 72, the two D-shaped lumens 76 and 78 
connect to the hub member 70 of the present embodiment 
15 which is described in more detail herein. The hub member 
70 generally consists of a sleeve member 82. which is 
surrounded by the tubular member 84 . The sleeve member 82 
is adapted to enclose the lumens of the catheter at the 
intersection of the catheter body and the extension members 
20 with the hub member 70. The tubular member 84 preferably 
surrounds the sleeve member 82 and is rotatable with 
respect thereto. A pair of preferably resilient loop 
shaped members 34 and 36 extend from the sides of the 
tubular member 84. The loop members 34 and 36 of the 
25 present embodiment are preferably integral with and 
attached to the tubular member 84 to form enlarged openings 
between the loop members 34 and 36, respectively and the 
tubular member 84 to provide a enlarged securement areas 40 
therebetween. As with the prior embodiments and as shown 
30 best in Figures 15 and 16, the openings of the securement 
area 40 are preferably at least twice as large as the 
average cross-sectional diameter of the loop members 34 or 
36, and, in any event are significantly larger than the 
currently available hub members or suture wings as shown in 
35 Figures 1-6. The loop members 34 and 36 are relatively 
soft and flexible and are spaced apart a significant 
distance from the tubular member 84 or main portion of the 
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hub member 70 in addition to being rotatable with respect 
to the body portion of the catheter. 

At the proximal end portion of the body portion 12 of 
the catheter assembly 72, the two lumens 76 and 78 are 
connected to the hub member 70 which is described in more 
detail herein. The hub member 70 generally consists of the 
tubular member 84 which is adapted to rotatably surround 
the sleeve member 82. The sleeve member 82 surrounds a 
POJ^tion of the lumens of the catheter assembly 72 at the 
intersection of the body portion 12 of the catheter 
assembly 82 and the extension members 18 and 20. A pair of 
connectors 37 and 38 interconnect the proximal end of the 
body portion 12 with the distal end of the extension 
members 18 and 20 to provide continuous flow communication 
through the hub member 70. In the present embodiment, the 
connectors 37 and 38; the proximal end of the body portion 
12; the distal end of the extension members 18 and 20 are 
then glued or otherwise bonded together and surrounded by 
the sleeve member 82. 

As with the prior embodiments, a pair of preferably 
resilient loop shaped members 34 and 3 6 extend from the 
sides of the tubular member 84. In the embodiment shown in 
Figures 15-17, the loop members 34 and 3 6 are preferably 
integral with and attached to the tubular member 84 to form 
enlarged openings between the loop members 34 and 36, 
respectively and the tubular body 84 to provide enlarged 
securement areas 40 on each side of the hub member 70. As 
shown, the securement areas 40 of the present embodiment 
are preferably generally U-shaped and have an area which is 
significantly greater than the cross-sectional area of the 
loop shaped members 34 and 36. The enlarged securement 
areas 40 of the present embodiment provide one of the 
fundamental differences between the present invention and 
the prior art hub members or suture wings shown in Figures 
1-6. In the preferred form of the present embodiment, the 
area of the securement area 40 is preferably more than 
twxce the cross— sectronal area of the loop members 34 and 



wo 


PCT/US96/I9486 


19 


36 and more preferably nearly three, and most preferably, 
four times the cross-sectional area of the loop members 34 
and 36. 

Additionally, each of the loop members 34 and 36 
5 preferably extend laterally from the tubular member 84 a 
distance which is greater than the outer lateral diameter 
of the tubular member 84 to minimize the likelihood that 
the tubular member 84 or the body portion of the catheter 
assembly 72 will be nicked or damaged during insertion, use 
10 or removal. 

To facilitate connection of the hub member 70 to the 
conventional tubes leading to a dialysis unit, the hub 
member 70 of the presently embodiment is preferably 
attached to the generally pre-curved or bent pair of 
15 tubular extension members ^ and 88 as shown generally in 
Figure 15. These extension members 8 6 and 8 8 are 

relatively soft and flexible so that they may be 
manipulated as needed and also easily closed by the 
pressure of the clamps 42 and 44. As shown in Figure 15, 
20 the preferred form of the extension members of this 
embodiment facilitate the positioning of the extension 
members 86 and 88 flat against the body of the patient. 
The clamps 42 and 44 serve as on-off valves for controlling 
the flow of blood between the catheter assembly 72 and the 
25 dialysis unit. A pair of luer connectors are inserted on 
the proximal end of the extension members 86 and 88. The 
luer connectors serve as a means for coupling the proximal 
ends of the extension members 86 and 88 to a plurality of 
flexible tubes (not shown) which lead to the extracorporeal 
30 or hemodialysis treatment unit. 

Figure 18 is illustrative of an alternate embodiment 
of the present invention wherein like numbers have been 
added to like members which are described above. As shown 
in Figure 18, the loop members 90 and 92 have a generally 
35 triangular shape as shown in the elevated view. 

Figure 19 is illustrative of an alternate embodiment 
of the present invention wherein like numbers have been 
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added to like members which are described above. As shown 
in Figure 19, the loop members 94 and SS have a generally 
square or rectangular shape as shown the in elevated view. 

Figures 20-21 are illustrative of an alternate 
5 embodiment of the present invention wherein like numbers 
have been added to like members which are described above. 
As shown in Figure 20, the loop members 98 and 100 have a 
generally collapsed oblong shape as shown in the elevated 
view. In this embodiment, the loop members 98 and 100 
10 provide increased flexibility and lateral extension to 
accommodate patient movement while providing the benefits 
and advantages described above for the various embodiments 
of the present invention. 

While the foregoing description has been drawn to the 
15 presently preferred embodiments of the present invention, 
it should be understood by those skilled in the art of the 
present subject matter that various modifications may be 
made to the present invention without departing from the 
scope and spirit of the invention which is defined by the 
20 following claims. 
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CATHETER HUB ANCHORING DEVICE 


Claims 


What is claimed is; 

1. An elongate catheter comprising: 

an elongate body portion formed by a 
circumferential sidewall and having a longitudinal axis and 
distal and proximal end portions thereon; 

5 a hub member associated with said proximal end 

portion of said body portion; 

said hub member including a generally tubular 
portion thereof ; 

at least one loop member having first and second 
10 end portions attached to said tubular portion to form an 
enclosed opening between said tubular portion and said at 
least one loop member such that the area of said opening is 
significantly greater than the cross sectional area of said 
at least one loop member to form an enlarged securement 
15 area therebetween. 

2. The elongate catheter of claim 1 wherein said 
tubular portion is a generally elongate and cylindrical 
member and said at least one loop member extends laterally 
therefrom. 


3 . The elongate catheter of claim 2 wherein said 
tubular portion includes an outer diameter and said at 
least one loop member extends laterally from said tubular 
portion a distance which is greater than said diameter of 

5 said tubular portion. 

4. The elongate catheter of claim 1 wherein said at 
least one loop member is generally U-shaped. 
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5. The elongate catheter of claim 1 wherein the area 
of said opening is approximately twice the cross-sectional 
area of said at least one loop member. 

6. The elongate catheter of claim 1 wherein said at 
least one loop member extends laterally from said tubular 
portion and the area of said opening is approximately twice 
the cross-sectional area of at least the lateral portion of 
said at least one loop member. 

7 . The elongate catheter of claim 1 wherein said 
tubular portion has a cross-sectional area which is greater 
than the cross-sectional area of said at least one loop 
member . 

8. An elongate catheter comprising: 

an elongate body portion formed by a 
circumferential sidewall and having a longitudinal axis and 
distal and proximal end portions thereon; 

a hub member having a tubular portion and an 
outer diameter and said tubular portion of said hub member 
being associated with said proximal end portion of said 
body portion; 

at least one loop member extending laterally from 
said tubular portion of said hub member to form an enclosed 
opening between said tubular portion and said at least one 
loop member such that said at least one loop member extends 
laterally from said tubular portion a greater distance than 
the outer diameter of said tubular portion to form an 
enlarged securement area therebetween and the area of said 
opening is greater than the cross sectional area of said at 
least one loop member. 

9. The elongate catheter of claim 8 wherein said at 
least one loop member consists of a pair of loop members 
extending laterally from said tubular portion. 
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10. The elongate catheter of claim 8 wherein said at 
least one loop member is generally U-shaped. 

11. The elongate catheter of claim 8 wherein the area 
of said opening is greater than twice the cross sectional 
area of said at least one loop member. 

12 . The elongate catheter of claim 8 wherein the area 
of said opening is greater than four times the cross 
sectional area of said at least one loop member. 

13. The elongate catheter of claim 8 wherein said 
tubular portion has a cross sectional area which is greater 
than the cross sectional area of said at least one loop 
member . 


14- An elongate catheter comprising: 

an elongate body portion formed by a 
circumferential sidewall and having a longitudinal axis and 
distal and proximal end portions thereon; 

5 a hub member including a generally tubular 

portion and wherein said hub member is interconnected with 
said proximal end portion of said body portion; 

at least one generally U-shaped loop member 
laterally from said tubular portion to form a generally U- 
10 shaped and enclosed securement area between said tubular 
portion and said at least one loop member. 

15. The elongate catheter of claim 14 wherein the 
area of said opening is greater than the cross sectional 
area of said at least one loop member to form an enlarged 
securement area therebetween. 

16. The elongate catheter of claim 14 wherein said 
tubular portion is a generally elongate and cylindrical 
member and said at least one loop member includes a pair of 
loop members which extend laterally therefrom. 
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17 . The elongate catheter of claim 16 wherein said 
tubular portion includes an outer diameter and said pair of 
loop members extend laterally from said tubular portion a 
distance which is greater than said diameter of said 
tubular portion. 

18. The elongate catheter of claim 14 wherein said at 
least one loop member consists of a pair of generally U- 
shaped loop members which extend laterally from said 
tubular portion and include a generally circular cross 
section. 

19. The elongate catheter of claim 14 wherein the 
area of said opening is greater than twice the cross 
sectional area of said at least one loop member, 

20. An elongate catheter comprising: 

an elongate body portion formed by a 
circumferential sidewall and having a longitudinal axis and 
distal and proximal end portions thereon; 

a hub member associated with said proximal end 
portion of said body portion and said hub member including 
a generally elongate and cylindrical tubular portion; 

a pair of generally U-shaped loop members 
extending laterally from said tubular portion of said hub 
member to form a plurality of enclosed openings between 
said tubular portion and said loop members such that the 
area of said openings are greater than the cross sectional 
area of said loop members and said loop members extend 
laterally from said tubular portion a greater distance than 
the outer diameter of said tubular portion to form an 
enlarged securement area therebetween. 
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